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(54) DEVICE AND METHOD FOR STENT GRAFT DESIGN AND COMPUTER- READABLE 
RECORDING MEDIUM ON WHICH STENT GRAFT DESIGN- SUPPORTING PROGRAM IS 
RECORDED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the design of a stent 
graft while three-dimensionally observing the installing state 
of the stent graft in a blood vessel by providing a means to 
calculate the length of an obtained stent graft model, and a 
means to store the information regarding the obtained stent 
graft model. 

SOLUTION: In this stent graft designing device, for the outline 
of the overall processing procedures, which are performed by 
a CPU, based on a blood vessel region extracting program, a 
blood central axis determining program and a stent graft 
designing program, first, the extracting process for a blood 
vessel region including an aneurysm section is performed (S1). 
That is, based on the blood vessel image of a patient, a blood 
vessel region including the aneurysm section is extracted, and 
a three-dimensional blood vessel model is formed. Then, the 
determining process for the blood vessel central axis is 
performed (S2). That is, the blood vessel central axis is determined, based on the three- 
dimensional blood vessel model. Then, the stent graft designing process using the stent graft 
model is performed (S3). That is, a stent graft in response to the blood vessel of the patient is 
designed. 
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th*&1ttb<Dmig.1BP *&!£?% Uf'y/l 7) „ f 
L/T, SMt^tt, Sffcrt*;b3 1 fWSegment" 
«rff-To cfttc^D, SW^ftfcx^^xIBHOifiigeB 

taoeiwfta^ffbfts Ur->-7i 8) o xf^i 

8 T*fTt>ft5jfil«IBlge<Dil!/aaicD^ffitovTfi^a 

[0 0 5 3] *f^#l4, Jtf|S/t*>P3 1 rt<D[Auto View 
Player] £IB£ftfc7 U-Aft<D4^ C t 

ICiO, Sfi??ft/'cX5'f'X|EfflF«3©±TO»f^T*(iD 

ma&VltilliW-t-ft-V&ZC t%«HKLfc«^ttt, [Fil 
e]©^I/^'»pJ^a-(0"Save ,, *3iR-rSo Cftfc«fc 
0, lfiie«ltfSfl^-t-7?ft5o 
[0 0 5 4] 01 Ott, 5 TfrbftSlfoSii 

[0 0 5 5] 010 (a) iCTjrf J: ? fc, ifa<SfS$F<3T* 

*Io £:T5o Po <D4i&&<D\£9-t)\,%:mtm!)icn. 

1 ^-feyUtffcftfcf, 010 (b) fc^-TJ;^ 5 
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[00 5 6] 
[Si] 

I o-a^ l^lo+a 

[0057] p, %tp&tLT. mmicPo zm 

010 (c) tC7nt£5K. ^cDtfi'-b^p 
[0 0 5 8] 01 Hi, Xfy^l 8T?fTt>ft*lfilS« 

[0059] 01 1 fcjjrrj: 5 1, imeatfjA^tJftfe 
(x, y, s. ) t, xYmmtfmL^mmms, ±<d 

tr^-fr;U (X. Y, So ) tfttfflflMAicSD (cct 
fiz^fii So , S. ^fB]«{cS9) . frotf 

(X, Y, S, ) <Dggffil*\ ^©SaC2*» 
20 fctfff, *-<Ofcf*-b;l> (X, Y, S, ) %8¥i:U 0 

*ftoc coista, Raioo*^ttt»Afta)!j« 

[0 0 6 0] 
[&2] 

[006 1] SfcS2 tcfeVT, I a (i. 1 tt±flDRJS» 

30 [0 0 6 2] L(Df, 0r/I&So ±©tttilMlSrt©tf^ 

552%»fetTfet), $/£»ttS£ftT^&i/^-b;l/# 
&ft&\ ?-©tr^-byl/?:S*Pi:LT, j?t>*0 1 

ftfcfSM-fc^tcfctK 1 tfeoWil«oaffitl«%7t 

[006 3] C 6 ] ifilW^^O^^ato^TOItt 

[0 0 6 4 ] 0 1 2 tt, Jfilg'f^©^^ (0 4 <D 
40 Opiffl*^JIS^LTV>5o 01 2(CfeV 

t, ms-eH*ftfcE3ftttCPU 1 1 (cj;^Tfft)ft§ 

ana*. -fitt"PH*ftfcE3ft«»f^«*<fT5ffla*, 

; eft^ ? ft^LTV'5 0 

[0 0 6 5] 0 1 3«, ifilS^L^Sfflypy^A*'! 
igtt*ftfe«^©, «Jffifflffi^LT0->-5„ C©«J^@ 

4 2-4 5fcA»5ft«„ 

[0 0 6 6] *f^#fi, IW^<*;l/4 1 rtO" Patient 
Name" i:IH*ftfeJB#*A*# v L 
.0 fcft, tFile]©'/;l/^^>^-^-^e)"Read"^JiiR-r 



13 

(CTH#) &£V3X7t!k < g : £T)l't>mfr&%tl% 

Uf7/2 1) o 

coo6 7] ^lt, wm^m^jyWL 2ic3# 

^EifilS^r;!/*^ £ ft 3 £ i: & (c , H^S^ffl > 
4 3 , 44, 45 ^ft^f ftlC 3 ^ifaStrVkhtC 

«5i,^T*-y;bT-^5ftT^seimt^'r?.#:ifiK 
^TCJtoet^wi, jiassift?ttm^sT'»m^ftfciflis 

CO 0 6 8] «Mfc#fi, aWfr<*>U4 1 f*J©[Axis Posi 
tion] ©rt§£" Main" , 0*9±#SS( AI/WISO t 
E^-TS 3) o #ft#f4, »ffc><* 

;l/4 1 rt© [Image Size]£E£ftfcA2>#<y^Xfc:iE£ 
3Kffi (#«l»r® (XY¥ffi) , £tf»rffi (YZfl) 

*5cta*g«»fffi (zxw ) oym^mm (ia©fi£ 

©if *SS?-T5. 

[0 0 6 9] j£f£tt4, S^ifoetf^T'Al/jM© 

4:9, 01 4t^-TJ;'5K, gS?^ftfc^fc^fS-r5it 
£3Wr®#, H#a^ffl>>^>'K^4 3, 4 4, 4 5K 
*^£ft3 5) o 

[0 0 7 0] ^LT, &©J:3fcLl\ ifeS^rtO* 
Uf7/2 6) o S-f, atRtt3^3»f 
ffi©^fft*» i Wffi±T*vr>*©:&#*>'&Jirri:¥2i 

nsoT, mwmiz, aftsftfcjStfiiiiefis*©*^? 

ftttfttf, *©»HB±T?^j5*aKRUSU SlR2ft 
rc&tf 3 Brffi©* ft^ ftT<Wlv£i:&£3:T% W^fl 

[007 1] j^Sftfcj6#3«fl&©*ft^ft^*i&jS 
t&Si:, Hfl^ttaM^^M lPW'Enter" 

%w-r. cftfcj^, tpbtiomm «f&**;i/4 i« 

©[Cursor Position XYZ] £f3Sftfdag£gjS£ftT 
^**-V>l/*g«ffiB) tf> A*l£ft3o A^Sftfc* 
MOffi(i> Sffr'^M 1 rt©[Plot Data XYZ]© 

[0 0 7 2] afNftt, iiS&P^IS (UlWifftfXo 
iI<-&g|5#T*Zffii?©«tf 5~1 0, lfilff#fr&t>EHW 

oT^5a»TZ&«©ffi#5Wrt©iBHD t\ Ai&M 

©lfoW*^ffl©{t&©,££fg£L (7X7^2 8) , Xf 
•y 7 2 5 *5 J: Q* 2 6 i: Wttft^iffiK 4 D , (p'&jfr&SiR 

[0 0 7 3] £T<D$>>u>&<D\t)tf%7?Zt (Xf7 
/2 7T'YE S) > »ft2gfi, flMfc^M l F*9©[B-S 
pline Function] tf2£ftfdffiR#-y ?*£ffl^T, B 



(8) ftffi 2 0 0 1 - 7 9 0 9 7 
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-7.^^yHSj©as*atR-r-5 Uf772 9) 0 

C©0)jT'f4, B-XfJ'OW&ammtLT. "Norma 
1 Spline" , "Normal Spline" «fc D^tt^ffiRfca 
§"1.5 Times Spline", feia'^Piti^ftSCi&S^ 

Times Spline" tffflSc£ftT^<5o 

[0 0 7 4] C©&, *fP#tt, *ffr<*;M 1 PWM 
ath"iJ?*V*iW. ^ftST-fcA^ft/cifoW 
t , 7 7*2 9 T*aS?^ftfc B -7. ^ 
^yW&i:tcSoVT, A»M©*£Wffi?£ft-5 
10 Uf7/3 0) „ oi:t>, f-ft*-e{cA*?ftfc^ 
t LT, B - X 75 y&mc «fc o T 
MA^ffflSftSC ££4 0, <f^*^ii)&ft5o 

[0 0 7 5] C©±3fcLT$6ftfc*&ttft^ij?gfl4 
2lcgjjs£ft5„ C<O^0!%01 5tc^r o 11 5iC 
£(,>T, Mtfjfog^&WrCSS. »ff#(±[File]^r:a 
-©"Save"£S1ft-f£o C*Uc49, j&MfO^iMT 

[0076] ttt>fflatoWto*fflfc±Mztmm. 

20 [0077] [7] xf^ hy^^Mstf-^aatov^T 
©ww 

[0 0 7 8] 01 614, Wh^7H»f®l (0 
4©7.'?-y7 p 3) ©J¥fflfc¥JS*jSLTV5o 01 6tC 

tjvT, $m-?m£tircwftitc pu 1 1 tcioTfrfr 

[0 0 7 9] 01 7(4, Xf^h^ MStrffl^n^ 

SLT^«. C©S]fflilffif4, ftfts<*;l/5 1 iHfl^ 
30 Sffl->-ryK^5 2, 5 3, 5 4, 5 5 fc^&a*. » 
ff/^;I/5 1 rt©[ DisplayRing] tff3^ftfc7U-A 

[0 0 8 0] #f£#J4, *f^/<*;l/5 1 P^©" Patient 
Name" t tlfcB^Xtl # y ? Xfc mmZZAt) L 
[Fi le] ©y;l/^^7 > ^ =. a 6 "Read"*S^-r 
§ 0 cfttit), A*bfe*#*lc»iS-ra-r-^ (C 
TH^, 3^7Cifil^tx;l/, ifllScp^T ? — ^) A^K* 
ESftS W-fy74 1) o 
40 [0 0 8 1] *ff*tt» 1 [^©[Select St 

ent Graft Model] fcffiSftfcafltfv 
T, "Main Stent-Graft Model"*§JRL, "Plane Numbe 
r"£fE£ft;teX7^-£*'Ay*-f5 (Xf7?*4 

2) o cft^ctD, m®.wamV'(yY?5 2fc 3^: 

6^S7.r>h^77 h*r;b©AifcMgfl#a^£ft5 

(XT7/4 3) o 

[0 0 8 2] Lflttl^WXfyh^htr 
50 ^©AS)MgP(4, ^46^e.ftfcSJWI6SfiifcS^V>T 
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[0 0 8 3] HJtfflyv^aS: 2 0mm 
HSfflUV^IBIB : 1 0mm 
*F^U>^*itg : 2 0mm 

^mvyrmm ■ i 5mm 

y y^mt^m. : jfii«*c#®«fcTBiSKp5 20 mm 

[0 0 8 4] »ft#tt, 5 1 [Select St 

ent Graft Model] tE*tlfcjiiR#*y ^7fcJ:o 
T, "Bifurl Stent-Craft Hodel"^r^tRLT, "Plane N 
umber" trnZtircX^JP-ZZV yirir 5 0 "B 
ifur2 Stent-Graft ModerfcjlftLT, "Plane Number" 

4) o cnfCckD. ItS/TfflW>'F'?5 2KXf> 
F^7F^x;l/©IMl#»jM$#S7*2n3 (Xf7 
^4 5)o ^f>hy77h ; E-f;VOa^I5;01 8fc 

[0 0 8 5] (KOttm^ttl^Xr-yh^yh^ 

to 

[0 0 8 6] H^fflU y^'ES : 1 2mm 

mfemvyffflffi: 8mm 

fra'jyySS : 1 2mm 
tfMU^IfflBB : 1 0mm 

V y?m&fflt ■■ jMff 4M*0fifc±»f8& 

[0 0 8 7] »gfi, SWM*;l/5 1 ft© [Select St 
ent Graft Mode 1 ] fcfBS ftfcStRtf y * X©rt£ 
£\ "Main Stent-Graft Modef'tcRU [ Display Rin 
g] i:fg?nfc7 b-AF«9<D"Main"<0f-x vir^fflft 

(XTVf4 6) o 

[0 0 8 8] cntiD, IftSifflf^KfSZt 
1 9tC^-TJ:-5fC, WiVf^%-)l5 1 PW'First Point" 

tl§ 7) „ 

[0 0 8 9] ftflqlH:, t*fl^*;I/5 1 fW'First Poi 
nt" fcESnfc^-f^-fcl&frLT, jfeW4>^tii 

*ai«-f5 (xf'yy4 8) o 

[0 0 9 0] »f^#fi, *fM*>l>5 1 ft©[ Display 
Ring] £I2£ftfc7 U-AFWMain"£^i y t>?% 

(7.r-y 7*4 9) . cnkicfcy, XfVh^^l-tf 
;l/©*»flSStoWSnS (Xf7/5 0), £©Bg« 

ffiBtf, Xfy74 8 fcav^TSJ??nrc±4Sfi[SK:- 
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[00 9 1] 7r>hy77l-€f;KO*i 
Sftgl5©BSfflU>yS[«rJ|^^;l'5 1 rt©"Fix Ring 
Number" £IE£ftfcA>rj*'y ^7JcA7J U @£ffl'J> 
y©BIH*ai^^U5 1 ft©"Fix Ring Space" tlH* 
ftfcA^y^XfcATJ-f 3 (Xfy75 1) o 

[0092] asffl y y tmis&xf®jz.m y >^©hih 

;Wi, a*/ $ n/cB^ffl y y ^afei D's^ffl y y ?<d 
io HfflK^uraftrs. 

[0 0 9 3] Witt%t)\ »ft/<*>l/5 1 ft©" Ring Num 
ber'tl^tx/cX^f Jf-^gfTfSC fcfci D, 1 S 

E®vy?*m%.-t&t (7>7 i -y7'5 2) , mmm*m 
^yK>75 3{c, ^$nfca^y>^#ft-r-s»f 

ffi (ifiiScf'L^lcE^-r^WM) tfBS'J^ttt 

s^na (xf7/5 3) o 02 o», c<om. mm 

[0 0 9 4] C©S^Hffi£jlft#&, *tt 

20 /SiM/5 lft©" 1st Diameter" tttttircX^J-?— 

+ & (Xf'v75 4) o OSDx " 1st Diameter" £15 
£nfcX7^-£j£fN"5£> S7^BuSrt©RJg©B 
S^^©g«jtt5®T\ -BJ:?ifjlii§<Dll$Pi:fc 
o/c0tT\ X7'C^-*±«>ntf*V\ " 2nd Diaraete 
r" XyJP— fcJetT 3rd Diameter" 77^^-fi, 

^n^mmscom&moy^, 3ms<om^Mvy^ 

[0 0 9 5] ftts, jfe«WW<KRTft^»#4i?k: 
30 fi, jfiL«f^JgE<0«^& h X-T S c i: ic J: 9 , x-©y| 

fl*praifc**LT\ vy*?<Dm.wknm-%i5m*>m 

ttt, [Edit]©7°;^'7y^-x-<D"Trac 

e" ^atR-r^o -r^i:, mz nc*-r«fc3&Fu-7. 

'^•vW<. H/-7/^l/7 F?9©"Mea 

sure/Reset" jtf^yfc— fii¥L"l\ F b— 7>ft(Trace L 
ength)fe«fctfjtM(Diameter)<0ii^0fc V -fe <y F U "M 
ain", "Bifurl" SfctTBifurt-p F U-XLTc^iMffi* 

40 V»Jr^O^^>*^y •y^-r^CtfC.ty FU-XL 
[0 0 9 6] C(Dm. hU-Z'ilsv Frt©"Measure/R 

eset" xzy-zmt, his-xmtn&zftrcvy? 

it. H/-7/^l/7 Frt ©"Enter" X$y*Wto 

t. siswKNo.) t, mmttfxijztiZo c© 

hU-*/<^y hlW'Save'tf^WT 4:, 
30 [0 0 9 7] ^©^©S^ffiyy^C-O^Tfc, " Ring 



(10) #§32001-79097 
17 18 
number" tttttirc7>7'<#-%Witt?Z><ltlC£ 9, * ntvnfcf > "Ring Number" tttttltcXy -f #-T\ 

5 3*5*0*5 4©Ma^rff3Ci:tJ;!3, ^©it@^ Ring Adjustment] tmt ntc7 1>- Lfo<D"Trans 

%t%o ztx^tKDmfemv y-?i)\ sk^mm^ rn late i,j" ^iB^n/cT-^-r^-fcioT'j^yttg^ 

fiHtt-r5»""H*^«-&fc^ »fl-><*;l/5 1 Ri [0 10 0] «±©«fc 3 LT, 7f>h^77 h^x 

ng Adjustment] hfB$n/c7U-Art©"Translate i, /l/©Jgtf:b*fte££ft§ 7f > h^77h<Dii^ 

j" fcE*nfc^7-r^-fc:«toTU>yffiB*gH* *£jb**aiSft5 (7x7759) „ n^ica, tf^ 

[0 0 9 8] *»|*HW©£T 08*3 ffi) OH^U^ 10 5, ^fyh^77HDfijO»m»SK:o^TI4, t 

y<DK@**^*n-5i: Uf775 5T'YES) . ft kE^« 0 

ft#fct, ttff/^;l/5 1 rtOtSelect Stent Graft Mode [0101] »fftgH\ H 2 2 <fc 3 fc, [File]© 

l]tl2£tlfcg«*W^*©rt§£"Bifurl Stent-Graf :/;l/^y*^a-fr£"Save"£S«U "Save"©:7> 

t Uodel\ "Bifur2 Stent-Graft Model"£:U JJ2Xf fffjy^—a.—il^" Design Data"£S#?-f 3„ cnt 

>y^4 6~5 5tm®&JS&T\ Xf>'h^77 1-tf <fct), Xfyhi'77h ; &f;l/©Ma( Strr-*) 

ffl'J>^«DifiS«ri*^-r* UT775 7) o ^htr^CBft^S^-rs^&lcfix "Save"©^^ 

[00 9 9] #{c, (flffly>^©l*MH-%fT3o ^io^a-frS" Iiage"*8iRf-*Uf<J:V\, 

*MK& ^S#ftMgPfc-<i;t>'7i^fli#iJ!iMgRn€ [0102J81B, 7r>h^77 h- ^^©tSstf* 

fttttLT, »^^;l/5 lPW'Normal Ring Space" 20 -£©-#l£^LTt/^o 

tES ftfc*9-T ^-THpfffl U ^©F^HS^i&t U "N [0103] 

ormal Diamater" ^fB^nfcXv^-T^Hy >£*© \M 1 ] 

sn£z*i6£ (xf7 7"58) . Sfc yy^ffiBtf-r* 
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[0 10 4] i&lKISlfZXT-yhV^yhmtLX - 1) ~ (2-3) ©7jj£T*#i&5o 

a, XTyb^ybtTtwxmMmtfm^ztiZo [oios] (2-1) :vv9r. <D#&t&fftiH 

7sTyY7vyY*7)\'<Djmmmt,mnfz>2m<D 40 p.. ^m^^h)ir« etc, 'j>^r. ©4m>&$& 

yy^±A^^Lfc*»ffll*ji*2jS<offlogiaio« jSi:U froyy^R. t'jy^R,, ©tf&ifdl/fc 

[0 1 0 5] 02 3«\ mmt%2m<DVy?±frt>* r' ., £$i63o 

Wlll*ii«2jfi©3aW^ffi*^UTl'»5o [0 10 9] (2-2) : 'J^'R», ®+£*Jftjfti: 

[0 106] (1) ±«Efl|<D'jV^R. (ntt±8i*A» U 'J^^R.. ©i£3i^ r- ;U n „„ t^r-./l/r' 

6o»tfcu>^o#^) ©ra*2 omttLx. fetus* u *os?*-yy^R.., <D¥mtmiK 

jSP- (1=1, 2, -2 0)*«M, *r-7b r ".■£#«>*. 

[0107] (2) #S^P. tSU "J^R. [0 110] (2-3) : h;l/ r " ., 0»jS©* 

Vy#R„, t<D&}0.Q« *&LT<D (2 50 [0 111] (3) i £ 1 2 0 ST'^T> P»i fe 



(11) 
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Q- t<Dffl<Dim*ffl%.U S&S§gt<D*#<&3^7 

[oi 12] ±mmi&<DmMT*it. n^^yv^v 
isxf>h^77h two* f-yb??7h*mst? 

[0 113] 

m i ] ^m^zrnn±.^.7,7-yv^z> bowm* 

[0 2] ftt$$'(-f<DZ J ry h^77 h^TJlZfntm 

[03] 7.xyh^^7hSW-gBcO.#|fi)c^-r^0 

[0 4] ifaS^fflffiffl^n^^A, jfiie^LNW^ffl 
7 a A 43 A XS7, r > h $f 5 7 h ggffffl 7a ^ A fc 
»-3VT. C P U 1 1 {c£oT?T*>ft3£ft«&£UI¥ 

[0 5] ttMMfl%$&iiWK«®ttttia9omiKi:¥ 

[06] jliiflffW^fflffl^ay5^3WEft*nfe»^ 

[07] [F i le]<D7Vl/2"-7 ra-^itMf* 

[08] strnmrn mmmm <D-m*^?m&mx>& 
[09] mprtzfrtctv 'y^-$nrc\f^-t)v<Dmmm 

[01 0] 05OXf^7"l 5T'fT^n§lfilSMiS©g 
»ffltB77?S^^-rSfci6©«S0T^5 o * 
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* [01 1] 05O7,7 L -y7°l 8T?frt>ftSjMfEi£©g 

[012] jfa«4«cD&£Mii©P3ffl&¥is£^-<r7 
[01 3] fa^>LM&mm7a7yhtfmmznrcm 

[01 4] l&3Wffi©^0B*3Vr83B-e&3 o 

[015] ifiifffp^og^ij^^-rii^0T'*?. o 
[0 1 6] 7.T > 7 bmttmmvmmttm** 

10 -r7n-^-^-hT'S-5o 

[017] Xxyh^77h^ffffl7*D^*5AA^!6* 

[018] Xf>h^77 Kt^l/OS^fifB^f^lS 

[019] WBSOffill**-riBi»<O-0!l%^-r«SHT 

[020] sssm^>Lm^m^t?>mts<om^m^-rm 

S0T$.^ o 

[02 1] hU-x;<l/y h%^-r«SHTa55o 
20 [02 2] [File]cD7;l'^7yM-i-^7K-rMS0T 
<!?<£>o 

[023] m$7t?Z 2 flO 'J >^±*»5*»ffl*a-5 2 
[fr^©I«8,J3] 

1 0 A-yt;l/3>lfa-^ 

2 1 TlZ-fM 
2 2 V7X 

2 3 +-#-F 
1 1 CPU 
30 1 2 ^'J 

13 ;n-KtV7,£ 

14 r-fX^K7^7 
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